Abstract. The access of distributed generation to changes the structure, power flow and failure modes of traditional power distribution systems, which may lead to the decrease of sensitivity, malfunction and reclosing of traditional three-stage current protection.etc. Aiming at this problem, this paper based on analyzes the influence of distributed power supply on the relay protection of distribution network, and puts forward the protection scheme of circuit breaker, direction module and inverse time overcurrent protection. Finally, the PSCAD/EMTDC is used to simulate a 10 KV distribution system with distributed generation to verify the effectiveness of the proposed protection scheme.
Introduction
In the background of energy development, environmental protection and smart grid construction, as an efficient, environmentally friendly and renewable energy source of distributed generation has been developing rapidly. However, the traditional distribution network is usually a single power network [1, 2] . When the DG is switched on, it becomes a complex network with dual power supply or even multiple power supply, which leads to the change of the fault mode of the distribution network., which makes the traditional fault detection method and relay protection mode difficult to meet the needs of safe operation of the grid. Therefore, based on the full study of the influence of distributed power supply on the distribution network, the improvement scheme is proposed and simulated by PSCAD/EMTDC, which provides an effective reference scheme for the construction of smart grid [3, 4] .
The Influence of DG Access on Current Protection

Analysis of Single DG Access Node
The equivalent circuit of a single DG access node, as shown in fig. 1 ,Where x is the percentage of the distance from the short-circuit point to the upstream protection that occupies the length of the line. 
Short Circuit Fault Occurs on the Line AD Segment
Flow through the protection R3, R4 of short-circuit current are:
After access to DG, the system power and DG are short-circuiting the current when the circuit is shorted on AD segment.and the current through the protection R3 is less than the actual short-circuit current, DG reverse to the protection R4 power supply, which causes sensitivity reduction of protection R3 and the malfunction of protection R4.
Short Circuit Fault Occurs on the Line DE Segment
Only the system power supply to the short-circuit point, the flow the protection R3and R4 of current is less than the actual short-circuit current.Therefore, the access to DG reduces sensitivity of protection R3 and R4. At the same time, DG power supply to the fault point, may cause the fault point of the arc can not be off, so that the reclosing failure to extend the power outage time.
Short Circuit Fault Occurs on the Line EF Segment
DG access, Flow through the protection R3, R4 of short-circuit current are:
DG is not connected, Flow through the protection R3, R4 of short-circuit current are:
When a fault occurs downstream of the DG access point, the forward current flowing through the protection R3 and R4 is less than the fault current without DG, and the current flowing through the protection R5 is greater than the short-circuit current when it does not access DG.Therefore, when a fault occurs downstream of the DG access point, the upstream protection sensitivity is reduced and the protection range of the downstream protection is enlarged.
Short Circuit Fault Occurs on the Line AB Segment
When the fault location on the adjacent line, DG access to increase the protection R1 fault current and flow through the protection R3 and R4 reverse current, which may cause the protection R1 to lose selectivity and the protection R3 and R4 malfunction. When the DG downstream failure, such as FG segment failure, the protection R3, R4, R5 and R6 are flowing through the forward fault current and less that without access to the DG, which may cause downstream protection to malfunction.When the DG downstream failure, then the protection R3, R4, R5, R6 are no fault current flow, At this time, then the downstream prone to island phenomenon, this time need to consider whether the DG to meet the island operating conditions.
Analysis of Single DG Access Bus
Equivalent circuit of node A, D and E access to DG respectively, as shown in fig. 3 . When the fault occurs downstream of all DG, the protective range and sensitivity of protection are increased. When the fault occurs on the upstream or adjacent feeder of all DG, it may lead to protection R1 action and R3, R4 malfunction; When the fault occurs in the AD or DE segment, the impact of protection at all levels is mainly related to the capacity of DG.
Protection Scheme for DG Access Distribution Network
Protection Improvement Method for Single DG Access Distribution Network
As shown in Fig. 4 , a single DG is connected to the bus E. Among them, the upstream of DG is area one , which is composed of lines AD and DE. Area two consists of lines EF and FG and is located downstream of DG. 
The Basic Configuration of the Protection Scheme
For the protection of area two ,the circuit breaker and the protective device R7 are added to the upstream side of the DG access point [5] .The between protection R3 and R7 to set the direction of the vertical protection, protection R3 and R4 at the assembly of the positive direction of the acceleration module and with the direction of identification of the timing of overcurrent protection.Protection R7 also need to be equipped with weak feedback protection, to solve the DG output power is small or out of the run to protect the R7 direction component sensitivity of the problem.
Protection Logic Analysis
When the area one internal failure, no matter how the DG output changes, the Pilot protection of Between protection R3 and R7 can be the first time action, isolated fault area.At the same time, the protection R3 and R7 is also equipped with reclosing, when the protection R3 action jump, the protection R3 reclosing function will start.At this point, the protect R7 circuit breaker in a disconnected state, just to protect R3 configuration of the common reclosing, do not check the same period.The protectiont R7 reclosing is subject to protection R3, only in the protection R3 re-successful after the start can be successful, but this time DG is still in the grid state, where the reclosing needs to be synchronized with the first test.In summary, if the area one is a transient failure, coincidence can be restored after the normal, if the fault is permanent, by the protection R3 or protection R4 selective action [6] . Area two is a single-ended power network, protection R5 and R6 are conventional current protection can be combined with the actual situation with different re-set way. For the feeder one,or in accordance with traditional protection methods.
After the protection of the feeder two is improved, DG will not affect the original overcurrent protection of the feeder one. The overcurrent protection on the whole line can keep the original setting value and time limit cooperation, without re-setting calculation. Figure 5 . Protection scheme for multi DG access distribution network.
Protection Improvement Method for Multi DG Access Distribution Network
For multiple DG accesses, the method is similar. As shown in Fig. 5 , there are two DGs on feeder two, and the access points are on bus D and E, respectively [7, 8] . The feeder two of bus D and E are divided into H regions, and the zone one and two are installed in the direction of the longitudinal protection, in which the overcurrent protection is arranged in the directional element. Its protection logic analysis is similar to the one DG access power distribution, no further analysis is done here.
Simulation Example
The simulation scheme of the proposed protection scheme is simulated by PSCAD / EMTDC simulation software.The 10 K V distribution system with the DG is shown in fig. 6 ,Its parameters are as follows: the system reference capacity is 500MVA, the reference voltage is 105KV, the unilateral infinity system, the maximum force of DG is 12MV, and the lines AB, BC and AF are overhead lines, Line parameters System impedance is Taking into account the actual situation DG is usually in the no-load, full load and half load, select the three different output points for analysis, the corresponding feeder 2 on the protection of the load current as shown in Tab. 1. Tab. 1 shows the protection of the load current value, the maximum load current in the selection of DG output is 0, then the current protection 4 has a maximum value,At the same time, the overcurrent protection setting value of the feeder 2 is set according to the self-starting coefficient of each protection unit 1.1, the reliable coefficient of 1.15 and the return coefficient of 0.85, as shown in Tab. 2. According to the principle of ladder to set the overcurrent protection action time, set the protection R1 for the instantaneous action, R2, R3 and R4 in turn increase a time.According to the protection scheme mentioned in the text, the acceleration module of the positive fault after the reclosing operation is installed at the protection R3 and R4.After the reclosing action, the R3 is set to the instantaneous action, the time ladder is s t 25 . 0 = ∆ ,and the protection time at protection R4 is 0.25s. Respectively to calculate the minimum short-circuit current of Tab. 3 is the short circuit current supplied by DG at different protection points on feeder 2 after system side power cut.As can be seen from Tab. 3, DG maximum output will be to the adjacent feeder to provide up to 0.6 k A short circuit current, if not controlled, will affect the safety of distribution equipment, and even cause serious failure. According to the scheme, increase the inverse time overcurrent protection at the protection R3, R4 and R7. If the protection R3, R4 occurred in the opposite direction of failure, then start anti-over-current protection.The time limit for the protection of R4 is that when the maximum output of DG is reached, the maximum operation time of the failure of the first end of the feeder 1 is avoided, and the time limit for the protection of R3 and R7 is added f s t 25 . 0 = ∆ in turn.The scheme can reduce the time of short-circuit current supplied by DG to the fault point and improve the security of the equipment when the adjacent feeders fail and protect against movement.
Conclusion
Based on the idea of longitudinal protection, this paper puts forward the protection scheme of circuit breaker, direction module and inverse time overcurrent protection on the basis of the influence of distributed power supply on the relay protection of distribution network.In order to solve the problem that the fault time is long after the permanent fault occurs between the system power supply and DG, a 10 kV distribution system with distributed power supply is simulated by PSCAD/EMTDC.It is verified that the failure of the DG line with the permanent side of the power supply can quickly remove the fault and meet the requirements of the protection sensitivity.Non-DG line failure, the protection of the case of rejection can be removed in a short time the relevant circuit breaker to eliminate the continued supply of DG direction, improve equipment safety, to avoid the occurrence of more serious failure.
